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PHASE  I  REPORT 


Identification  No.: 
NHWRB  No . : 

Name  of  Dam: 

Town  : 

County  and  State: 
Stream : 

Date  of  Inspection: 


NH  00355 
175.09 

WATER  LOOM  POND  DAM 
New  Ipswich 

Hillsborough  County,  New  Hampshire 
Souhegan  River 
November  IT ,  1978 


BRIEF  ASSESSMENT 


■ 


Water  Loom  Pond  Dam  is  a  204  foot  long  earth  fill,  concrete 
gravity,  and  stone  masonry  structure  on  the  Souhegan  River  in 
New  Ipswich,  New  Hampshire.  The  total  dam  height  is  about  22.5 
feet  with  its  75  foot  long  spillway  having  a  height  of  about 
19  feet.  A  sluice  gate  at  the  right  abutment  is  no  longer 
operable  while  a  former  outlet  to  a  six  foot  penstock  has 
been  filled  in  with  earth.  The  dam  is  presently  owned  by 
Warwick  Mills.  Some  sort  of  dam  has  probably  existed  on  the 
site  since  about  1827. 

The  dam  was  used  to  supply  power  to  various  mills  downstream 
of  the  dam,  but  it  is  not  presently  being  used  to  supply  power. 

The  drainage  area  is  23.1  square  miles  of  primarily  forested 
terrain.  The  dam's  maximum  impoundment  of  less  than  1000  acre- 
feet  and  height  of  less  than  40  feet  place  it  in  the  SMALL 
size  category,  while  the  possibility  of  damage  to  downstream 
structures  in  the  event  of  a  failure  with  little  threat  of 
loss  of  life  result  in  a  SIGNIFICANT  hazard  potential  classi¬ 
fication.  Based  on  the  size  and  hazard  classification,  and 
in  accordance  with  the  Corps'  guidelines,  the  Test  Flood  ( TF ) 
is  taken  as  the  100-year  flood. 

A  TF  at  the  dam  of  4000  cfs  was  chosen.  This  discharge  cor¬ 
responds  to  a  water  level  of  4.9  feet  above  the  spillway  crest 
or  about  1.  1  foot  above  the1  left  side  of  the  dam. 

The  dam  is  in  POOR  condition  and  requires  considerable  routine 
maintenance.  It  is  recommended  that  the  owner  retain  the  services 
of  a  registered  professional  engineer  to  rehabilitate  the  sluice 
gate  structure  and  restore  it  to  operating  conditions:  to  repair 
eroded  and  spalled  concrete  on  all  facing  walls,  abutments,  and 
at  the  spillway  base;  and  to  monitor  seepage  at  the  penstock 
and  right  abutment,  structure  to  determine  necessary  remedial 
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measures.  Recommended  remedial  measures  include  clearing  of 
brush  and  trees  on  downstream  slopes,  completely  severing  the 
penstock  at  its  emergence  through  the  downstream  side  of  the 
dam,  instituting  a  program  of  annual  technical  inspections, 
clearing  debris  and  overhanging  trees  from  the  downstream 
channel,  and  preparing  a  formal  flood  and  emergency  warning 
system. 

The  recommendations  and  improvements  outlined  above  should  be 
implemented  within  one  year  of  receipt  of  the  report  by  the 
owner . 


William  S.  ZiVfno 
N'.Ii.  Registration  322G 


■W-u  )- 

Nicholas  A.  Campagna ,  Jr. 
California  Registration  2100G 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  darn  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  Test  Flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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-  pres, -nt  I'QOK  condition  is  a  di  root  result  of 

:  r;  a •  jj,.  dan:  and  its  facilities.  The 
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Seepage  at  the  rate  of  1  gpm  flows  through 
the  Interface  of  the  downstream  base  of  the  struc¬ 
ture  and  bedrock. 

( (■  )  Gate  Structure 

This  gate  is  no  longer  operable.  Observa¬ 
tions  have  revealed  that  the  timber  sluice  rate 
has  deteriorated  to  the  extent  that  seepage  i lows 
through  and  around  the  gate.  This  seepage  is  at 
the  rate-  oi  approximately  15  to  20  gpm.  In  addi¬ 
tion.  the  timber  gate  stem  is  broken  and  rotted 
and  the  operating  mechanism  is  rusted  with  no  evi¬ 
dence-  of  maintenance. 

The  concrete  in  the  roof  of  the  sluiceway 
outlet  structure  is  severely  exuded  and  has  sirnii 
cant  stalactite  formation.  3oth  side  walls  of  t  hi> 
structure-  are  highly  effloresced.  The  base  of  tin 
walls  -if  this  structure  are  spalled  and  deter i ora  t  < 
A  detailed  inspection  of  the  extreme  deterioration 
of  the  upstream  face  of  this  structure  has  reveal e< 
that  this  structure  was  constructed  with  random 
si  one  masonry  and  later  faced  with  concrete.  Ins- 
lodged  stones  observed  below  water  level  would  on 
v  1  title  the  operation  of  the  sluice  gate. 

1  ~  )  llight  1.1  nd  W  a  1 1 

The  top  surface  of  this  structure  is  spalled 
and  is  randomly  cracked  over  its  entire  area. 

The  upstream,  face  is  also  severely  spalled.  Th  i  .- 
spalling  is  attributed  to  moisture  intrusion  and 
the  action  of  alternate  freeze  and  thaw  cycles. 

( S )  penstock 

Failure  of  the  supporting  piers  carrying  tin 
M>-nst.ock  over  t  lie  outlet  channel  would  conee  i  vah  1  \ 
increase  the  rate  of  seepage  through  the  earth 
i  Fankr-ent  and  become  a  potent  ial  hazard.  Obsi  •  r- 
vn t ions  have  revealed  that  the  penstock  freely 
a-'ins  over  tig-  abandoned  foundation  wall  and  then 
over  two  piers  spanning  the  outlet  channel.  The 
ris:.!  eier.  which  is  a  pp  rox  i  ma  t  <  1  y  10  feet  high, 
is  out  of  nlumb  bv  a  :mro  x  i  r.n  t  e  1  v  (>  inches. 


Left  Spillway  Abutment  and  Downstream 
Training  Wall 


CD 


Approximately  25f'  o  f  the  too  surface  area  of 
the  left  abutment  has  spalled.  The  vertical  sur¬ 
face  of  this  wall  is  extensively  spalled  and  deteri¬ 
orated  over  50'  of  its  surface  area.  The  intersec¬ 
tion  between  the  abutment's  vertical  plane  with  the 
spillway  crest  has  eroded  along  the  contour  of  the 
crest  for  a  distance  of  approximately  4  feet.  The 
depth  (.if  the  erosion  is  up  to  6  inches.  This  ero¬ 
sion  is  attributed  to  ice  damage  and  cavitation. 

The  left  downstream  training  wall  has  a  series  of 
horizontal  cracks  and  points  of  efflorescence.  The 
randomly  placed  stone  masonry  training  wall  does  not 
have  any  visual  deficiencies. 

(  1 )  Sp  t  1 1 wa y  St  rue  t  urc 

Inspection  of  the  downstream  lace  of  the 
spillway  structure  revealed  that  there  are  a  series 
of  open  construction  joints  with  minor  evidence  of 
erosion,  which  is  attributed  to  cavitation.  How¬ 
ever  .  there  are  two  areas  where  erosion  is  severely 
pronounced.  These  areas  are  located  at  the  spillway 
center  and  right  quarter  point  of  the  spillway  base. 
The  eroded  concrete  at  the  center  of  the  spillway 
is  approximately  S  feet  long,  2  feet  high,  and  P> 
inches  deep.  The  erosion  at  the  quarter  point  is 
approximately  S  square  feet  in  surface  area  and 
approximately  2  inches  deep .  The  erosion  at  these 
two  locations  is  attributed  to  cavitation  of  im¬ 
properly  mixed  concrete. 

(5)  Light  Abutment  Structure 


This  structure  is  severely  eroded  and  spalled. 
The  : test. ream,  side  of  this  structure  has  been  eroded 
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SECTION  3 


VISUAL  OBSERVATIONS 


•  • 


3 . 1  Findings 


(a) 


Genera  1 


Water  Loom  Pond  Darn  is  in  POOR  condition.  This 
evaluation  is  based  primarily  on  the  deterioration  of 
various  structural  components  of  the  dam.  This  struc¬ 
ture  requires  extensive  maintenance  type  repairs  to 
allow  its  continued  long-term  use . 

( 1) )  Dam 


(  1  )  Left  Facing  Wall 

The  front  face  of  this  wall  has  spalled  or 
eroded  over  its  entire  length.  In  some  cases,  the 
erosion  is  2  feet  high  and  12  inches  deep.  Immedi¬ 
ately  to  the  left  of  the  first  angle  point  of  this 
wall  the  erosion  and  spalling  of  the  face  of  the 
wall  is  in  excess  of  -1  feet  in  height  and  6  inches 
deep  at  the  water  line.  Reinforcing  steel  is  ex¬ 
posed  in  this  area.  Reinforcing  steel  is  also 
exposed  over  approximately  25''  of  the  length  of 
t  ho  wall  at  the  spillway  crest  elevation.  The 
section  of  the  wall  adjacent  to  the  abandoned  out¬ 
let  structure,  which  is  approximately  25  feet  long, 
exhibits  erosion  over  two  thirds  of  its  face. 

This  erosion  is  to  a  depth  of  -1  or  5  inches. 

The  ton  surface  of  the  entire  wall  has  snails 
•  >ver  a  pproxi  na  t  el  y  5'-  of  its  area  and  has  much 
random  cracking.  The  erosion  and  spalling  along 
tile  entire  face  of  this  lacing  wall  is  attri¬ 
buted  to  wave  action,  ice  damage,  and  alternate 
freeze  and  thaw  cycles. 

'"he  entrance  opening  to  the  penstock  has 
been  blocked  off  with  wood  planking  and  earth 
backfill  within  the  training  walls.  The  penstock 
.ah'  is  no  1  oncer  operable.  Minor  seepage?  a  t  the 
rit<  dI  I  ppm  was  observed  through  the  invert 

'if  the  urnstofk  adjacent  to  the  abandoned 
ha  i  1  u  i  r.g  f  <  >unda  ’  i  on  wa  1  1  . 

i  2  )  i  '  1  a  r  t  !i  Lwba  n  kr  a  n  t 

Ill"  earth  embankment  on  the  downstream  side  of 
:  lii’  le|t  l.e-inr  wall  shows  no  evidence  of  Vertical 
■  r  !:■  ’  i  i  . 'on  t  a  1  mo  v<  'r.<  n  t  .  The  downstream  slope  is 

'.•red  w  i  t  !i  la  uv\  bru.-'h  and  a  f  <  trees:.  This  makes 
;  :  i  - ;  .  t  j  .  ]  i  .  ,  (  t||i-  I  ■  i !'« ■  difficult.  This  slope  should 

In  •  i  n  -.pec  t  e<l  .again  alter  the  trees  and  brush  have 
’  i  ■  ii  .'(•:•  r<  <1 .  There  v  as  no  evidence  of  t  r  esi  >a  ss  i  in? 

■  ci  the  :  I  ‘  it>*  ■;  . 

:>  - 1 
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SECTION  2 


ENGINEERING  DATA 


2.1  Dos  i  rn  Kec  i  rds 

The  design  of  i  lie  dan.  is  not  complex  and  incorporates 
no  unusual  features.  No  design  drawings  or  calculations  of 
value  were  available  for  this  dam. 


2.2  Construe •  t  i  < in Rcc  >rds 

No  construction  records  are  available  for  the'  dam. 

2 . 2  Operat  iona 1  Records 

No  operational  records  of  value  are  available  for  the 

dam  . 

2.  !  Evaluation  of  Data 


i  a )  Avn i 1 ab i 1 i t  v 


The  absence  of  any  meaningful  design  data  and 
ca  1  cu  1  a  t  i  ons  lead.-  to  an  unsatisfactory  assessment  tor 
ava liability. 


(  ! .  )  Ad_i spa a  _y 

T.he  lack  of  in-depth  enmi  noeri  ny  data  does  not 
p*-rr.  it  a  definitive  review.  Therefore ,  t  he  adequacy  of' 
tin-  clam  cannot  be  assessed  !  n  -m.  the  standpoint  of  review 
inr  desi  rn  and  const  met  ion  data.  This  assessment  is 
based  primarily  on  the  visual  inspect  ion ,  past  perform¬ 
ance  .  and  smmd  engineerin'.'  .iudrr.ent. 

(  e  )  Valid!  t_y 

The  nlj.s'-rvit  ions  e,  f  the  inspection  tear"  yenc  ra  1  1  y 
r  n  1  i  re.  the  i  n  I  o  rma  t.  i  ■  ui  contained  in  files  of  the  New 
Hampshire  V.'ater  Resources  board.  There  fore  .  a  1  t  hou  di 
t  in  Data  is  very  limited,  a  s:i  t  islact  ory  e\ a  illation  for 
v  t  !  i  d  i  t  v  i  s  i  ml  i  <■  a  t  ed  . 
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(  1  )  Sp  1  1  1  u  :i  y  c '  r  i  s'  :  < » 2  7 . 7 

(5)  Invert  i>:  :■  !  ■  1 1  *  •  pate  (inoperable)  92  1  * 

0  )  5  t  .i "  1 "  ,i  i  1  -  -\>.  point:  908.9  + 

-p\  :  r 

(  1  )  I  >  r. .  •  );  ■  •  ‘  p  1  -  n  c-  r  out  i ona  1  :  8300  l  oot  * 

-  ma  x  i  mum  :  10 . 100  toot  -* 

(  3  i  Si  !'..,'  -  r  ■  ■  i'oa  t  l  ona  1  pool:  120  acre-trot  + 
-  maximum  pool :  665  aero- foot  + 


-  r  a  \  i  r  u”:  pool:  6 

i' t  a  o  ; 1 1 - 1  !  -  r«  i •  in  a  t  i o n a  1  [too 
-  :•  a  \  i  rum  non]  : 
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!  a i 1  i  nr  a  ud  a  era  \  i  t  v  concrete  spill- 
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(  i )  Normal  Operational  Procedure 


No  operation  is  performed  at  the  dam.  Water  flows 
over  the  spillway  in  an  uncontrolled  manner. 

Pertinent  Data 

(a)  Drainage  Area 


•  • 


Water  Loom  Pond  receives  runoff  from  23.1  square 
miles  of  primarily  steeply  sloping  forested  terrain. 
Developing  areas  comprise  only  a  small  portion  of  the 
drainage*  area. 

( b  )  Discharge  at  Damsite 

( 1  )  Outlet  Works 

The  outlet  works  consist  of  a  ID  foot  wide 
inlet  that  used  to  supply  the  6  foot  penstock  that 
led  to  the  mills  downstream  and  a  grated  sluiceway 
approximately  3  feet  wide  by  3  feet  high.  Neither 
of  these  outlet  works  is  presently  operable*. 

(  2  )  Ma xirnurn  Flood 

The  flow  during  the  storm  of  March  103(1 
evidently  exceed  5000  e fs .  It  should  be  noted, 
however,  that  since  that  time  a  number  of  flood 
control  dams  have  been  built  on  tributaries  to 
the  Souhegan  River,  including  at  least  two 
upstream  of  Water  Loom  Pond. 

(  3  )  Sj  vi_  1J  w a  y  capac  i  t  y  at  maximum  pool  elevation  : 

1050  c  fs  at  1.1  .  031.2  (This  includes  some 
flow  -  110  els  over  the  right  side  of  the 
dam ) 

(  r  )  LI  ova  t  i  on  (  Feet  above*  MSI.) 

(1)  Top  of  dam:  031.2 

(2)  Maximum  pool:  031.2 

(  3 )  Recreational  pool:  027.7 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 
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(  cl )  Hazard  Potential  Classification 

Water  Loom  Pond  Pan  is  considered  to  fall  within 
the  SIGNIFICANT  hazard  potential  classification.  This 
is  based  mainly  on  the  possibility  of  some  damn  g  i  ng 
flooding  in  downstream  Greenville  and  also  the  remote 
possibility  of  damaging  Otis  Company  Dam  Xo.  1  (XII  00011  ) 
downstream.  The  potential  for  loss  of  life  in  the  event 
of  a  dam  failure  is  considered  remote. 

(  e )  Ownersh i p 

Columbia  Manufacturing  owned  the  mills  and  dam 
from  1838  until  they  went  bankrupt  in  1924  at  which  time 
they  sold  their  holdings  to  Consolidated  Textiles.  Con¬ 
solidated  Textile  closed  the  mills  and  dam.  In  1936 
Warwick  Mills  purchased  the  dam  and  several  mills  and 
still  owns  the  dam.  Their  address  is  Warwick  Mills. 
Greenville.  Xew  Hampshire. 

(  f )  Opera t  or 

Warwick  Mills  operates  the  dam  through  its  plant 
manager,  Mr.  Hover  I.aferrier.  He  can  be  reached  by 
telephone  at  0O3-878-15G5 . 

(g)  Purpose  of  Dam 

The*  original  purpose  of  the  dam  was  to  provide 
power  for  the  mills  downstream  from  the  dam.  At  present 
there  is  no  readily  identifiable  purpose  for  the  dam 
although  it  may  serve  some*  recreational  purpose  in  this 
rural  location.  The  last  power  was  generated  in  the  mid 
19(50 '  s . 

(  h  )  be  si  g»  a  n  cl  _Con  s  t  ruction  History 

The  dan:  was  built  in  conjunction  with  mill  con¬ 
struction.  The  first  mill  was  built  in  1827  and  burned 
in  1818.  The  second  mill  was  built  in  1819  and  burned 
in  1871.  The  third  mill  at  the  site  was  built  in  1878. 

No  data  is  available  on  when  the  original  dam  was 
built  .  but  it  was  probably  built  in  conjunction  with 
the  eriginal  mill.  Data  supplied  by  Mr.  I.aferrier 
indicated  that  the  dam  was  rebuilt  in  1830  and  that 
concrete  was  added  to  the  structure  in  1918-1919. 

Other  data  suggests  that  modifications  in  1925  and  1930, 
which  consisted  of  lacing  the  abutments  with  concrete, 
shortened  the  spillway  by  about  10  feet. 

1  -  1 


•  • 
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The  upstream  face  of  the  earth-filled  dam  has  a 
concrete  facing.  The  width  at  its  top  surface  varies 
from  15  inches  to  2  feet.  A  dry  stone  masonry  wall 
is  located  approximately  15  feet  downstream  and  is 
parallel  to  this  concrete  facing.  The  right  end  of 
this  wall  is  stone  masonry  and  forms  part  of  the  left 
end  o f  t  he  spi 1 Iway . 

The  left  end  wall  of  the  spillway  consists  of  a 
squared  stone  masonry  structure  approximately  10  feet  wide 
and  is  partially  buried  on  its  downstream  side.  The  front 
face  of  this  end  wall  consists  of  a  4  foot  wide  cement  con¬ 
crete1  structure.  The  downstream  training  wall  is  approxi¬ 
mately  10  feet  wide,  30  feet  long,  and  is  constructed 
with  squared  stone  masonry.  A  concrete  apron  approxi¬ 
mately  8  feet  square  is  located  at  the  downstream  base 
of  this  end  wal 1 . 

The  spillway  is  approximately  19  feet  high  at  its 
maximum  and  is  founded  on  bedrock.  The  crest  of  the 
spillway  is  approximately  3.5  feet  below  the  top  of  the 
left  side  of  the  dam.  There  are  no  provisions  for  flash- 
boards  along  its  crest. 

The  right  abutment  structure  is  a  concrete- faced 
stone  masonry  structure  11  feet  in  width  and  approximately 
15.5  feet  in  length.  Its  top  elevation  is  approximately 
one  foot  lower  than  the  left  side  of  the  dam.  The  down¬ 
stream  end  of  the  abutment  structure  is  5  feet  in  width 
and  approximately  17  feet  in  length.  Ihis  structure  is 
founded  on  bedrock.  A  gate  structure  with  a  3.5  foot  by 
52  inch  sluiceway  opening  is  located  to  the  right  of  the 
abutment  structure.  An  end  wall,  which  is  parallel  to  the 
spillway  axis  and  approximately  26  feet  long  and  5  feet 
wide,  extends  from  the  side  of  the  abutment  structure  to 
the  rirht  bank.  This  wall  is  founded  on  bedrock.  The 
sluiceway  outlet  has  been  cut  through  bedrock  and  diverts 
t. he  flow  hack  into  the  downstream  channel  below  the  spill¬ 
way.  The  sluice  gate  structure  consists  of  a  3  foot  square 
timber  gate  and  a  timber  stem  with  a  single  rack  gear. 

The  rack  "ear  is  operated  by  a  spindle  gear  which  is  man¬ 
ual  1  y  dr  i  vwi  by  a  ra  t  diet  . 

(  <■ )  Si  .  - « ■  Cl  as si ficat i on 

The  dam’s  maximum  impoundment  of  665  acre-feet  is 
less  than  1000  acre- feet  and  its  height  of  22.5  feet 
is  1  •  than  40  feet.  This  places  the  dam  in  the  SMALL 
,  ■  a  i  i  ■  ,<  i  r  y  a  <  •■■■.  >  r  d  i  n '  t<>  the  "Recommended  Guidelines"  of  the 

f'  ays  of  In  /  i  nee  rs  . 
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Description  of  Project 


(  a )  Locat ion 


Water  Loom  Pond  Dam  lies  on  the  Souhega n  River  in 
the  town  of  New  Ipswich,  N.H.  The  dam  is  located  approxi¬ 
mately  3000  feet  upstream  from  the  crossing  of  Routes 
123  and  121  over  the  Souhegan  River  in  Xew  Ipswich.  The 
dan  is  accessible  from  River  Road  which  intersects  Routes 
123  and  124  near  the  center  of  New  Ipswich.  The  portion 
of  the  USGS  Ashley,  MA-NH  quadrangle  presented  previously 
shows  this  locus.  Figure  1  of  Appendix  B  presents  a 
detail  of  the  site  developed  from  the  inspection  visit 
and  the  map. 

( b  )  Description  of  Dam  and  Appurtenances 


The  dam  and  appurtenances  consist  of  a  concrete¬ 
faced  earth  embankment,  a  concrete  ogee  type  spillway, 
a  sluice  gate,  and  an  abandoned  penstock  outlet.  The 
penstock  leads  downstream  to  the  location  of  a  former 
mill  building  and  then  downstream  for  a  distance  of 
approximately  1.2  miles  to  other  mills. 


The  overall  length  of  the  dam  is  approximately  214 
feet.  Approximately  102  feet  of  this  length  is  left  of 
the  spillway.  The  spillway  itself  is  approximately  75 
feet  in  length.  The  remaining  portion  of  the  dam  consists 
"f  the  right,  end  wall  of  the  dam. 

A  former  outlet  structure  is  located  at  the  extreme 
left  end  of  the  dam  adjacent  to  the  left  bank.  This 
outlet  structure  consists  of  dry  stone  masonry  training 
walls  forming  an  entrance  bay  which  has  since  been  filled 
in  with  earth.  Observations  of  the  remains  of  the  mill 
L’Undat.  ions  immediately  downstream  have  revealed  the 
lu’csf-nco  of  two  stone  arches  in  its  walls  which  indicates 
the  presence  of  a  former  sluiceway.  It  is  apparent  that 
tin  abandoned  out  let  was  the  source'  of  t  ho  water  supply 
to  the  former  mill  building.  At  a  later  date  a  6  foot 
diameter  steel  riveted  penstock  was  placed  in  the  former 
sluice-way  and  the  trench  was  fille'd.  A  gate  stem  is 
located  at  tin-  former  outlet  which  controlled  the  flow 
of  water  into  the  penstock. 


PHASE  I  INSPECTION  REPORT 


WATER  LOOM  POND  DAM 
SECTION  1 

PROJECT  INFORMATION 

Genera  I 

( a )  Author i t  y 

Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  national  program  of  dam  inspection  through¬ 
out  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility 
('ll  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Goldberg,  Zoino,  Dunnicliff  &  Associates, 
Inc.  (GZD)  has  been  retained  by  the  New  England  Division 
to  inspect  and  report  on  selected  dams  in  the  State  of 
New  Hampshire.  Authorization  and  notice  to  proceed  was 
issued  to  GZD  under  a  letter  of  November  28,  1978  from 
Colonel  Max  B.  Scheider,  Corps  of  Engineers.  Contract 
No.  DACW  33-79-C-0013  has  been  assigned  by  the  Corps 
of  Engineers  for  this  work. 

( b )  Purpose 

(1)  Perform  technical  inspection  and  evaluation 
of  non-federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  cor¬ 
rection  in  a  timely  manner  by  non-federal  inter¬ 
ests. 

(2)  Encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
federal  dams. 

(3)  Update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

( c )  Scope 

The  program  provides  for  the  inspection  of  non- 
federal  dams  in  the  high  hazard  potential  category  based 
upon  location  of  the  dams  and  those-  dams  in  the  signifi¬ 
cant  hazard  potential  category  believed  to  represent  an 
immediate  danger  based  on  condition  of  the  dam. 
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SECTION  5 


HYDRAULICS /HYDROLOGY 


I 


5 . 1  Eva ] ua  t ion  o f  Fea  t  ures 
(a)  Design  Data 


Data  sources  available  for  Water  Loom  Pond  Dam 
include  prior  inventory  and  inspection  reports.  The 
New  Hampshire  Water  Control  Commission's  "Data  on  Dams 
in  New  Hampshire"  (April  17,  1939),  "Data  on  Reservoirs 
and  Ponds  in  New  Hampshire"  (undated),  and  "Data  on 
Water  Power  Developments  in  New  Hampshire"  (April  17, 
1939)  as  well  as  the  New  Hampshire  Water  Resources 
Hoard’s  "Inventory  of  Dams  and  Water  Power  Developments" 
(October  29,  1937)  provide  much  of  the  basic  data  for 

the  dam .  Inspection  reports  from  June  26,  1930,  July  3, 
1951 .  and  September  21,  1971,  a  series  of  undated  Water 
Power  Questionnaires  and  a  "Report  upon  (the  proposed) 
Water  Loom  Pond  Storage  Project"  (March  1,  1935)  by  the 
Advisory  Committee  on  Conservation  are  also  available. 

(  i)  )  Experience  Data 

Data  on  lake  levels  in  Water  Loom  Pond  is  available 
in  the  l  ,S.  Geological  Survey  (USGS)  Water  Supply  Papers 
79. S  and  S(>7 .  which  report  peak  flood  levels  experienced 
during  major  storms  in  March,  1936  and  September  1938: 
and  a  Water  Control  Commission  questionnaire  completed 
by  the  dam's  owners  concerning  the  1938  event  .  The  I'SGS 
reports  peak  levels  5.7  foot  and  2.9  feet  above  the 
spillway  crest  in  1936  and  1938.  The  owners  of  the  dat¬ 
es!  imated  the  peak  in  1938  to  be  about  -1  feet  al>.  >v<  •  tic 
sp i 1 lway . 
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2.5  feet  above  the  spillway  crest.  To  the 
spillway  an  earthfill  embankment,  retained 
wall  on  the  upstream  side  and  by  a  squared 
wall  on  a  portion  of  the'  downstream  side, 
left  side  of  the  dam  is  at  elevation  131.2 
MSI. . 


left  of  the' 
by  a  concrete 
stone  masonry 
The  top  of  the 
feet  above 


Other  dam  appurtenances  include  a  sluiceway  and  a 
penstock.  The  sluiceway,  .just  to  the  right  of  the  spill¬ 
way,  has  dimensions  approximately  3  feet  by  3  foe>t.  It 
is  sealed  by  a  gate  which  is  presently  inoperable.  The 
6-foot  diameter  steel  penstock  is  no  longer  in  service 
and  has  been  cut  at  the  site  of  an  old  mill  (since 
demolished)  just  below  the  dam.  The  16-foot  wide  pen¬ 
stock  inlet  near  the  left  abutment  is  sealed  with  sand 
and  gravel . 

Downstream  of  the  dam,  the  Souhegan  River  channel 
is  relatively  steep  and  narrow.  The  penstock  is  ele¬ 
vated  to  cross  the  stream  channel  shortly  downstream  of 
tin-  spillway.  About  3000  feet  further  downstream,  the 
river  is  crossed  by  High  Bridge.  This  is  a  cemented 
stone  masonry  structure  approximately  25  feet  thick  and 
extending  upwards  perhaps  50  feet  above  the  streambed. 

The  stream  passes  through  a  rectangular-shaped  culvert 
with  an  arched  top  of  dimensions  approximately  11.6  fei  t 
wide  by  23  feet  high. 

About  600  feet  downstream  of  High  Bridge,  a  small 
concrete  over  flow  structure  has  been  built  across  the 
stream,  bucking  up  water  to  a  depth  of  about  10  feet  at 
High  Bridge-.  There  is  an  operating  mill  building  adja¬ 
cent.  t<>  the  dam  approximately  12  feet  above  the  crest 
1 1  -  ve  1  . 


Below  this  structure,  the  Souhegan  River  ('liters 
a  low,  flat  swampy  area,  over  a  half  mile  long  and  over 
a  quarter  mile  across.  The  stream  then  reenters  a 
narrow  channel  for  about  a  half  mile  before  entering 
a  small.  s<  vn-arre,  impoundment  behind  the  Otis  Company 
Dam  in  Or  ■  •<  n  v i  1  1  <  ■ .  This  dam,  located  in  the  center  of 
the  town,  is  a  26-foot  hi gh  masonry  structure. 

(  dl  ( >\ <■  r  t  -  u  >|  i  i  in-  Potential 

'file  hydrologic  conditions  of  interest  in  this 
Phase  1  invest  i  ga  t  ion  art'  those  required  t  <  >  assess  t  la- 
dam's  overtopping-  potential  and  its  ability  to  safely 
allow  an  appropriately  large  flood  to  pass. 
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This  requires  using  the  discharge  and  storage  charac¬ 
teristics  of  the  structure  to  evaluate  the  impact  of  an 
appropriately-sized  Test  Flood.  None  of  the  original 
hydraulic  and  hydrologic  design  records  are  available 
for  use  in  this  study. 

Guidelines  for  establishing  a  recommended  Test 
Flood  based  on  the  size  and  hazard  classifications  of 
a  dam  are  specified  in  the  "Recommended  Guidelines"  of 
the  Corps  of  engineers.  The  appropriate  Test  Flood  for 
a  dam  that  is  SMALL  in  size  with  a  SIGNIFICANT  hazard 
potential  would  be  between  the  100-year  flood  and  one-half 
of  the  Probable  Maximum  Flood  ( PMF ) .  Where  a  range  of 
values  is  indicated  for  the  Test  Flood,  the  magnitude 
should  be  related  to  the  hazard  potential.  Since  the 
hazard  potential  is  on  the  low  side  of  the  SIGNIFICANT 
categorv,  the  test  inflow  to  Water  Loom  Pond  is  taken  to 
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the  USGS  pubiica- 
•est  i  gat  ions  o  f 
Bv  this  method. 


Arldit  ional  ly.  a  HITS  FIS  study  by  ANCO  estimated 
the  100-year  and  500-year  peak  discharges  at  Greenville 
approximately  1.8  miles  downstream,  to  be  1SS5  cfs  and 
Stint)  cfs  rt'sni  -c  t  i  ve  1  y  . 

Hi st uric  floods  at  the  site  have  also  been  con¬ 
sidered.  The  flow  during  the  storm  of  March  1930 
evidently  exceeded  5000  cfs.  while  contradictory  evi¬ 
dence  for  the  September  1938  flood  indicates  that  the 
peak  discharge  may  have  been  as  high  as  1100  cfs  or  it 
may  have  been  no  greater  than  1500  cfs.  It  should  be 
noted,  however,  that  since  the  time  of  these  floods, 
a  number  of  flood  control  dams  have  been  built  on 
tributaries  to  the  Souhegan  River,  including  at  least 
two  upstream  ot  Water  loom  Pond. 


•  • 


•  • 


Given  1  he  wide  range  of  flood  discharge  vines  under 
consideration,  an  appropriately  conservative  Test  blood 
tee  n  i  tude  of  P>00  cfs  was  chosen. 


•  • 


•  • 


•  • 
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The  Test  Hot  >d  of  1000  r  Is  is  taken  to  be  the 
value  at  the*  darn  as  modified  by  flow  through  the  st<>rape 
in  Water  boon  Pond.  Althouph  lift  direct  storage  rt'Ul  int¬ 
is  considered ,  a  st  orape-st  are  curve  is  developed  assur:  - 
i  n  p  that  s  t  o  ra  re  a  b.  >  ve  the  lull  fiat;.  1 1  ■  \  - 1  is  <  u  ua  1  t  < 
the  lake  ana  t  ins  the  depth  ul  su  rrha  tv « ■ .  sen  ad- 

uu:  or  increase  of  area  with  depth  is  ci  ai  s  i  d<  •  n  <1  . 

The  s  t  a  y  <  ■-(!  i  sc  ha  iv  a  •  curve  i d*  -v<  •  1 « >  p«  -d  by  d*  finin." 
d  i  sell  a  nrt  ■  a  -  tie-  sur;  'if  flow  t  >\ a  ■  r  the  spillway,  t  !  <  >w 
oyer  tie  d.tr  eresi  ,  and  !  b  tw  cover  t  h  •  s  i  d«-  slept  s  at 
the  ends  o  1  the  dam.  The  caleubti  i<  ns  d<  •  t  i  rm  i  n  i  a . 
these  curves  a  re  included  in  \"f.  -r.d  i  \  b. 

Tile  ptak  lesi  f.l  l  s  c  h  a  tv  i  of  loon  ,■  ;  s 
at  a  maximum  stare  of  1.0  n-.-t  ab-  e  tin 

or  1.1  left  above  the  tup  .  .  *  !  1)  I  da  m  (  !  .  1 

2.2  iiy  d  n  '  1 '  >e  i  c  ;  iiy  ti  ra  u  !  i_e  Ivaluali  n 

Tht'  results  Of  the  hydro  1  op  i  <•  and  hydraulic  calculations 
itulicate  that  the  dam  would  la  sliphtly  overiopped  for  t  1  ■  • 
recommended  Test  1  lood.  A  potent  lai  depth  <  ■  t  <  *vert  oppi  tip  «>t 

1.1  It'd  is  indicated.  It  s  hou  1  d  pc  r  hues  be  noted  her  <  that 

the  dam  has  previously  been  overtopped  by  a  j-rea  t  er  dentil  in 
lbbb  uitlruit  sustain  in;-  ser  i  <>us  dan, ace.  it  is  uncart  a  in  il 

tin-  dam  is  in  an  equivalent  state  of  repair  at  this  time. 

A.:;  !'•  *w  nst  ream,  bam  lai  lure  Harare!  1st  mates 


Tie-  peak  out  t  low  at  Water  Loom:  Pond  bam.  that  would  result 
from  dam  lai  lure  is  estimated  tisinc  t  lie  procedure  suirposted  in 
tie  Cures  of  Fnpineers  New  1  upland  Division's  Apr i 1  1P7X  "Rule 
of  Thumb  Guidelines  for  Kstimatinp  l 'owns  t  ream  bam  La  i  1  tire 
liv'd  imp  ra  eh  s .  "  Failure  is  assumed  to  occur  as  soon  as  the  dan 
or«. st  i  overtopped  at  an  elevation  of  1 151 .2  feet  This  is  15 .  T 
feet  a  lev  tin  sp  i  1  Iv.av  and  some  22  feet  above  the  streambed. 

I  t  i  -•  a  u "  <  t  i  that  a  2u>  foot  pap  is  opened  in  the  dan  -  t  he 
e>  -a  k  fail  tin  ■  mi  t  I  low  t  h  r<  >u:-h  this  pap  and  over  t  lie  spillway 
sou  :  d  lx  •  mb!"  els. 

Th  l  -  I  !  i  >w  w<  >u  |  d  n «  t  In 
tie  r '  ■ ; i  ■  i;  !  m  i  t  !e  •  dar  t  ■  ■  ii  i 
■  t  .  .  i  .ind  narrow.  11 
1  ••  •  \  •  -I'd.  1  •  a  t  t  !e  r  •  •  i  r  <  ■  n 
ra  .1 , - h  '  ■  ■  i"  <  ti!i  n  i  r  •  d  . 


1 1 v  2  2.  loot  t*n  I  vi  rt  would 
: ;  ■  1  c  .i  u  -  >  ba  i '  km  a  t  •  r  t  ..re !  ins' 


.-  l  r  ri  i  li  ca  n  1  1  V  a  t  1  <ri  ua  t  <  d  a  b  *11  r 

r  h  b r  i  dee  I  of  t  h<  ■  champ  !  i  s  ■  1  a  - 

■v.  i  ■  :  'h  of  a  In  i  u  t  S  .  A  lint  would 

■  ■: "  r  i  t  l  n  p  s  t  r ;  ic  i  u  ra  ■.*-  alone  this 


v  u  1  d  r<  su  1  1 
•  l  1  1  w  a  v  •  ■  l*  •  - 
.-  id-  i  . 


essentially  t->l  lowing  the  Corps  of  Mutineers  guidelines  that 
t  e.npora  rv  storape  upstream  of  H  i  >:h  Hridpe  would  attenuate  the 
I  lood  ni  st  k  to  is  00  els.  The  estimated  peak  flood  level  at 
il  i  yh  Bruise  of  BO  feet  above  t  he  st  reunited  (some  20  feet  below 
the  roadway)  is  not  considered  a  hazard  to  the  structures  sinew 
it  appears  that  flows  of  this  magnitude  have  occurred  in  t ho 
pa  s  t  . 

The  small  .nc  rot  e  overflow  structure  downstream  o  f 
Huh  Bruize  would  probably  not  Be  adversely  affected  by  the 
d.e..  t  a  :  !  ure  flood  wa  v>  • .  Nei  titer  would  it  impound  a  larye 
tizzjzh  v.  • !  Tr  of  water  to  sizni  !  ieant  ly  reduce  the  peak .  At. 
ISO'  I  i  ho  e  s  t  i  t  e(l  overflow  head  of  S.3  feet  would  leave 

peak  : loou  lev  is  about  1  feet  Below  the  level  of  the  nearby 
r  ill  !'ii )  1  d  i  n  s . . 

lurt  lu  r  downst.  rear .  the  flood  wave  would  be  sipnifi- 
euii  t  1  y  attenuated  in  pass  i  nr  t  hnuifrh  the  flat,  swampy  area 
i  "  1 1  ■  a  ; ;  !  . .  f  the  la  rye  potential  for  temporary  storage  there. 

It  is  us.vrvil  that  the  peak  flow  rate  would  Bo  reduced  in 
tius  roach  (rot:  IsoO  els  to  about  -1000  els.  Assuming  minimal 
a  t  t  eti'.ia  t  i  n  in  tin-  narrow  channel  beyond  the  swamp  and  in  the 
1  1  i  r.z  cmdt'en  t  Behind  otis  Company  ban.  the  peak  discharge 
at  O'  is  i".  >a  ny  ban  because  of  the  hypothesized  failure  of 
the  V.  a  ter  loo".  Bond  bar  is  estimated  at  1000  c  is . 

T  >  pas.-,  this,  loon  els  flow,  the  head  above  the  spillway 
eta  c  rat  be  about  .a..-)  feet.  In  this  ease,  a  portion  of  the 
dan  to  tin  left  of  the  spillway  will  Be  overtopped  to  a  depth 
of  1.7  foot  while  the  left  abutment  will  be  overflowed  to  a 
depth  of  it.7  foot  causinn  some  damapiny ,  but  probably  not 
da  n  r  o  no  uo  .  floodin'  in  tin  town  of  Greenv  i  1  1  e  .  The  cense- 
1 !  a  e  ii  c  e  s  .  .  t  -oiidi  flood  depths  at  t  ho  (it  i  s  Company  bam  arc-  tin- 
certain.  failure  of  this  dam  could  be  very  serious  because 
of  its  location  in  a  Built-up  area:  however ,  a  Water  Con  t  r<>  1 
i  'tir  ".  i  ss  i  <  ,.»!  <  |  nos  t  i  on  n  a  i  ta  ■  romp  1  et  od  by  the  dam's  owners  on 
ticf-iBer  11.  lb  3s  indicates  t  ii  a  t  a  reported  flood  depth  about 
te.o  a  I "  >  \a  the  spillway  eta  si  caused  no  injury  to  the  dam. 


STRUCTURAL  STABILITY 
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(a  I  Visual  t  >bs»  ■  rva  t  i  mis 

The  livid  invest  ijtat  ion  revealed  no  s  i  rn  i  t  i  cant 
displacements  and  /  nr  distress  which  would  warrant  the 
preparation  ol  structural  stability  calculations  based 
on  assumed  sectional  properties  and  enpineorin;;  factors. 


(  b  )  i  U  -s  i  ;ui  ancj_  (_<  instruction  bat  a 

No  plans  or  calculations  of  value'  to  a  stability 
assessment  are  available  for  this  dam. 

(c)  tipera  t  i  nr  Records 

There  are  no  operating  records  for  this  dam. 

(d)  Pt«#i  C'  uist  ruct  i  on  Changes 

There  are  no  records  of  past  construction  chances 
or  ;i  i  t  era  t.  ions,  but  field  investigations  have  revealed 
t  iia  t  extensive  concrete  work  has  been  performed  on  the 
wall  on  t  lit'  left  bank,  both  abutment  structures,  the 
. ,  i  iic,.  t  e  structure,  a  nd  t  h<  •  r  i  ;'h  t  end  wall. 

(■I  Seismic  S  t,  a  b  i  1  i  t  y 

The  dan  is  located  in  Seismic  /.one  No.  2  and  in 
accordance  with  recommended  Phase  I  guidelines  dotes  not 
wa  r  rani  s<  •  i  sr  i  c  an  a  lysis. 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 
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SI  CTION  _7_  -  ASS  IS  SMI  XT  ,  RFCOMMFNPAT I ONS 
AND  HI  MFDIAI.  J!I  AS^['HJ_S 

Da”:  Asst  .  —  •  a  t 
(  a  i  ( '<  aid  i  tj  i  >p. 

Water'  I.nnn  I’eiul  Dam.  is  in  I'OOII  condition  at  tin 
I'Pe.sfiit  t  1  me .  rI'he  spillway  is  in  FAIR  condi  t  ion. 

(I>1  Adequacy  <>!  I  n  1  orm.a  t  ion 

The  lark  •  > !  in-deplh  engineering:  data  dees  not 
permit  a  definitive  review.  Therefore',  the  adeiuary  of 
th<-  dan:  cannot  be  assessed  from  t  ho  standpoint  of  rey  j  e\v- 
iiii.:  des  i  <-;n  and  ennst  ruct  ion  data.  This  assessment  is 
based  primarily  on  the  visual  inspection,  past  perlorm- 
ance,  and  sound  ciifinecrinj:  .iudpment. 

(e)  I’rmency 

The  improvements  described  herein  should  be  imple¬ 
mented  by  the  owner  within  one  year  of  receipt  of  1 1 1 c • 

I’lia  si  ■  I  1  nspec  t  i  <  >n  lb  ax  >r  t  . 

(d)  Njajd  for  Add  i  t  i  ona  1  I  n  v<  -s  t.  i  pa  t  ion 

Additional  investigations  are  required  as  recom- 
mi  auk  al  in  I’a  ra  pra  ph  7.2. 

H< a ■ ' n:;m<  tula  t  ions 

It  j  reci  >mmetnled  that  the  service's  of  a  registered 
i  'ss  t .  iti:i  1  m  p  i  :e  e  r  bo  retained  for  the  foil  o\v  ini:: 

cl'  Ihlial  i  i  !  i  t  a  t  o  the  sluice  pa  1  e  struct,  ire, 

iinludinp  t  ho  pa  to  and  operating  mechanism, 
to  sorve  its  intended  function. 

(2)  i.'oeair  erodod  and  spalled  concrete  on  all 

I  in-  i  m:  walls,  abutment  structures,  and  at 

t !  i  •  spillway. 

■  : ;  ■  Monitor  t  he  seepape  at  the  penstock  and 
r  i  _i:i  abulront  section  mid  determine  the 
n oi •  i  s s a  r \  r <  media !  measures. 
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click  lists  for  visual  inspection 
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